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(54) Title: CIRCULATION EQUIPMENT 



(57) Abstract 

The invention relates to a circulation equipment for the purging of predrilled oil 
and gas wells upon setting of casings and conductor pipes. The equipment may be de* 
signed to be suspended from the top drive of a derrick. Thereby, one has aimed at esta- 
blishing a fluid-tight,. easily releasable interconnection between circulation equipment and 
casing/conductor pipe (29) to be circulated in connection with setting, without the use of 
threads. The circulation equipment having the form of an elongated pipe having a 
through-going bore (15), carries at the lower end thereof (with respect to the position of 
use) a tool head (19) exhibiting a downwardly open annulus (32) for the accommodation 
of the coupling piece (290 of said casing/conductor pipe (29) and, within the area of said 
annulus (32), a radially expandable annular packing element (22) which in expanded con- 
ditioni with said pipe coupling piece (290 situated within the annulus (32), rests itself seal- 
ingly against the inner surface of the pipe coupling piece (290. 
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CIRCULATION EQUIPMENT 

This invention relates to circulation equipment for purging 
predrilled oil and gas wells upon the placement of casing 
and conductor pipes , more particularly a tool suspendable 
from the topdrive of a derrick during the placement and 
circulation of casing and conductor pipes. Such pipes may 
e.g. have dimensions corresponding to an outer diameter of 7 
inches or more. 

The circulation or purge medium, respectively, may e.g. 
consist of cement, mud, diesel oil or water. 

During and after the predrilling of a subsea well, rock 
pieces and the like will often fall down from the wall 
defining the bore hole, constituting obstacles whenever 
casing and conductor pipes are set. This is especially 
prevailing with deviated and horizontal wells, but occurs 
likewise with more or less vertical wells wherein pieces of 
rock, etc., become stuck to uneven portions of the wall 
defining the bore hole. 

Such undesired rock piece accumulations must be purged away 
in order to clean the bore hole where said pipe is to be 
'set. Such a purging taking place through the pipe to be set, 
is preferably effected upon the placement of the first 
•external pipe, which may have a length of the order of 
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^ '« a 2000 meters. The individual 

, <t is v«y toborous «.a time-consuming to connect^ 
l:r; I^Sn o^ent/tooX.^ the 
casing/conductor pipe. 

. efle Qrrew inq of a threaded 
n art technique comprises screwiny 

conductor pipe m y ■ . -„„ mi raed through. 

a onto everv individual pipe to oe purgea tnro y 
screwed onto every i reg uires two- four 

The = r ^ r:r:: ing open ion.tse ^ ^ ^ 

^i-* and problems often arise to loosen tne 



consuming. 



th. bore hole and then ^ ^ ^ ^ ^ 

been initiated too late to sue 

.etna! position, so that the entire ptpe length must he 

; i=a op again be.ore .-».. purging operation c 

started, mother ohvioos aisaauantage using « e ^ 

u „sc«»ahle threadea sooKet havxng . supply 

i. that easing/conductor pipe can not he »««« 

the bore hole while the socket is conneet.d to pip 

^ae. tor saia circulation,purging oparaUon hea^and 

unhand, eguip.ent is ^^^JZL^- »»" 
plus winch equipment for operation a 

the time-consuming manipulation operations, a »sk - 
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.damage on both equipment and pipe exists. 

Not in any known method or device of the kind involved is it 
possible to perform purging of a predrilled well 
simultaneously with the placement of casing pipes. As. 
mentioned above, the laborous and time-consuming 
interconnection between circulation equipment and casing/ 
conductor pipe represents a very substantial disadvantage. 
Previously known equipment does not allow that one ; 
positively press the casing/conductor pipe down during; the 
purging process, but such a forced pressure actuation may be 
absolutely necessary when such pipes, are to be forced into a 
portion of a predrilled well following an arcuate path. 

The object of the present invention is to remedy defects, 
disadvantages and application limitations of prior art 
technique and, thus, provide a circulation equipment /tool 
of the introductorily defined kind and for the previously 
defined object wherein the equipment /tool may be coupled - 
sealingly and easily releasably together with the connector 
of the casing/coinductor pipe without the use of threads, 
and wherein the interconnection area optimaly functions as a 
shock absorber. 

According to the present invention, said object is realized 
through designing a circulation equipment in accordance with 
the following main claim preamble such that it exhibits the 
features comprises by the characterizing part of the main 
claim. 

Such a circulation equipment is "intended to be mounted below 
the top drive of the derrick before the setting of casing 
pipes is started, wherein the circulation equipment is 
presupposed operated/controlled by the driller from his 
panel, no manual work being employed. 
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The circulation equipment according to the invention xs 
considered used for purge liquid circulation of such pipes 
also when said wedging problem is not expected to arxse 
(this contrary to conventional equipment whxch xs 
presupposed used when said problems acutally have arisen; 
problems very often due to lacking purging in advance). 

Such a purging in advance enabled through the arrangement of 
the circulation equipment according to the invention, 
acts thus preventive and involes also in this respect 
substantial time-savings. 

The circulation operations enabled by the equipment 
according to the invention may be incorporated xnto a 
running process for the setting of the pipes in question, 
thereby securing a better continuity than conventional 
equipment allows. 

The circulation equipment/tool according to the invention is 
designed especially with a view of excluding a leakage of 
circulation medium and purge liquid to the environment. 

Further features, advantages and details of a circulation 
equipment according to the present invention will appear 
• from the following specification in association wxth the 
following drawings as well as the claims. 

Reference is made to the drawings, wherein: 

Figures 1 and 2 half in side view/half in axial section show 
a circulation equipment according to the invention, broken 
lines being inserted, in that the views are not 
representative with regard to the axial length of the 
equipment (broken-away portions between said broken lines 
have, however, the same cross-sectional shape as the 
portions at the opposite side of the broken lines), xn thar 
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Figure 1 .shows the equipment in a position of readiness in 
relation to a coaxially below positioned casing/conductor 
pipe, i.e. in an inactive position prior to the 
establishment of the interconnection with the pipe, .while. 

Figure 2 shows the same equipment and pipe as in figure 1, 
yet with -the equipment f luid-sealingly coupled to the top 
connector portion of the pipe; 

Figure 3 and A show, on a larger scale, the lower portion of 
the equipment according to figures 1 and 2, the coupling 
head of" the equipment occupying the same position as in 
figure 1 and figure 2, respectively. 

in all figures of the drawings, identical reference numeral 
have throughout been used for. similar parts. 

First, reference is made to figures 1 and 2, the description 
of the individual parts included into a circulation eguiment 
according to the invention starts with the uppermost part 
which is constituted by a connector denoted at the reference 
numeral 1. • 

The sleeve- or socket- shaped connector 1, the 
cross-sectional shape thereof appearing from the right half 
of figures 1 and 2 and which is not critical for the 
function of the connector 1, provided that it is connectable 
to the top drive of the derrick (not shown), involves the 
advantage, through its design as separate part that the 
thread wearing then is limited to the connector 1 itself, 
which is easily replaceable, instead of propagating to more, 
bulky parts of the circulation equipment /tool, causing more 
comprehensive replacement operations. 

The lower, internally threaded portion of the connector 1 
is screwed onto external threads on the upper portion of an 
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nn - ne 2 incorporated into a hydraulic 
axially extending pap. 2. incorp ^ 

double-acting ' . \ on entrical and fixedly 

pipe 2, ^^""c n entrical pipes 2,2- 
attached to the former, saxd co displace able 
defining therebetween an annulus for the d.splac 
. accommodation of a third pipe 3. 

connector !• 

TZ axial «««.« of the c«c»U«io» ' — 

- „„„ 6 serve as outlet end inlet, respectively, 
r^rL re oil wnenever tne telescopic cylinder 2 .3 - 

— — - Tin c Inge their 

position sho„n in fibres a . « ^ ^ 

functions .ben the pipe 3 rs pul ^ P ^ ^ 

»r "iT:- tr/por; ; «*. l ~ 

rrrreMl et'tn; letter Pip. displaced, the port . 
then noting »s outlet for pressure oil, 

» order to retein the axially | * £ 

^areulic -uole-eoti„ g telescopro o, nde 2 ^ ^ 

«~ P ° S " i0 " a locking device 7 has been erranged 

end at mininwn length, a looking 

et an »" f v ° ce Testing an, 

displaceable pipe 3, sard lacking _ 

sui t,ble ^^^TeT^'^r^-- 
function may be released rapxdly. 
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In the embodiment shown, the locking device 7 comprises a 
housing formed with e.g. four radial cylindres 7 ! , 
distributed with an angular displacement of 90° around the 
axis 1' of the circulation equipment. Each cylinder 7' 
accommodates a locking piston 8 positioned between the ends 
of a piston rod, one part 9 thereof being guided in 
respective cylinder's 7' gable wall, the other piston rod . 
part 9' constituting the actual locking means, adapted to 
engage lockingly into one (at a time) of two concentrical 
circumferential grooves 10,11 formed into the displaceable 
pipe 3 of the telescopic cylinder 2, 2\ 3 and spaced axially, 
determining the axial extension/shortening of the telescopic 
cylinder 2,2 ■' , 3. 

In figure 1, the locking parts 9' of the locking pistons 
8,9,9' are in engagement with the lower circumferential 
groove 10 of the pipe 3, corresponding to contracted 
telescoopic cylinder, said locking parts 9' in figure 2 
being in engagement with the upper circumferential groove 11 
of the pipe 3 r corresoponding to extended telescopic 
cylinder. 

The housing of the locking device 7 wherein the cylinders 
7 1 are formed, is provided with pressure oil ports 12 and 13 
incorporated into a conventional hydraulic circuitry (not 
shown). The locking device can only be released by means of 
control hydraulics, which represents in per se known 
technique with hydraulic locking devices. For cleaning/ 
lubrication of the inner parts of the telescopic cylinder, 
purge ports 14 have been formed into the pipe 3. 

Said purging of the inner parts of the telescopic cylinder 
is effected by a driller and is performed periodically and, 
subsequent to circulating corrosive medium or mud/concrete.. 

The elongated, tubular through-going bore of the circulation 
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e ,„io„ent,tool for the ^ •« eirc^«i»/P«r^- 
I." generally, been aenotea by the ~f «- • £ 
It should bo clear without saying that this bora i 
Lough-going fro. one a*ial an, of tba 

he other, is boiit up through seller. .Hon. ^ a bores 
of the i.aividual parts of which the aguip-t, ooi 
con*osed a„a which, generally, are screwei together. 

^ »h. exially aisplaceable pipe 3 of the hydraulio 

Thus, the axially P lowe . r 

aouble-aoting telescopic cylinder 2.2 .3 ha 

end thereof been screwed onto an extension or ">«™^iat 

„IL 16, « l=o*ing -rev securing the interconnection 

J we he Pipe 3 and the inter.edi.te piece being enotec 

« »• • "Other loosing screw 17 serves to secure the 

es t«blisb«,nt of the screw connection between the 

intercalate piece 16 and an end sleeve U, 

— -ends a n to the = ~ J 

^ll^r :lin: denoted „ ana which is forced 
Tor rlula-sealea interconnection . to , coupling portion of a 
casing/conauctor pipe, an interconnection to be describee 
further later on. 

. ^™ilv at the intermediate portion of the sleeve 18, 
Practxcally at rne xi which 
the sleeve is surrounded by a guiding jacket 19 19 . whx 
Is atLhed to the sleeve 18 by means of . locking nut 20 
having a locking or safety screw 20- . The guiding jacket 
19 r 19 " has a substantially L- shaped cross section, 
prising an axial portion and a radial portion, denoted 
19' and 19", respectively. 

Within the axial portion 19- thereof. ^^^Lr 
19. 19" has been formed with a radially directed inspection 
window 19.-, through which one visually may ^ 
upper edge of the coupling portion of e.g. a casing to 
circulated/purged in connection with setting. 
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A cylinder ring 21 having a lower circumferential groove 21" 
for the accommodation of an attachment portion. 22 1 of a 
packing element 22 (see especially figures 3 and 4) which is 
of particular importance for the realization of the 
invention, is anchored to the guide jacket 19', 19" by means 
of bolts, not shown. Through the guide jacket 19 , ,19 M and 
the cylinder ring 21 corresponding channels 23,23' for 
pressure oil have been formed and which, in one position of 
a packing-actuating sleeve (to be closer described below) 
leed to a first annulus 24 and, with said packing-actuating 
sleeve in another position, to a second annulus 25. 

First annulus 24 is radially defined between opposing mantle 
surfaces of end sleeve 18 and cylinder ring .21. and axially 
between a shoulder surface 18' at a flange portion of the 
end sleeve 18 and an opposing, upper gable surface 26' of 
a sleeve-shaped packing-actuating means 26, i.e. a means, 
adapted to actuate the packing element 22 which is retained 
by the cylinder ring 21. 

More specifically, the packing-actuating sleeve 26 is formed 
with an outwardly conically tapering portion 26" which, in 
the embodiment shown, is constituted by the mantle surface 
of a conical ring body 26 ,t ' screwed onto the sleeve 26, 
but the former might as well be formed integrally with the 
latter. Therefore, these two parts are given similar 
reference numerals. 

The packing-actuating sleeve 26 is axially displaceably 
supported in an annulus radially defined between opposing 
mantle surfaces of end sleeve 1& and cylinder ring 21 and 
wherein said first and second annulus 24,25 are 
incorporated, the maximum axial displacement distance of the 
packing-actuating sleeve 26 being restricted by the above- 
mentioned shoulder portion 18' of the end sleeve 18 and the 
upper gable surface 26* of the actuating sleeve 26, and by/a 
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,^ rpference numeral) of 

the actuating sleeve * 

of the cylinder ring 21, see figure 4. 

9fi .M below the actual 
- the p.cfcina-actuating sleeve 2 ^ 

padcing-ctueting — ^ " SUIr „„„aed by a rubber 
conicelly taping garde head 27 clrculat ion ! 

e3U lp„e»t is 9-»ea into ciIculat ion/pur,ing 

casing/eonduetor % locki „ g „„t for the 

i5 to be effected upon settrng A paeking .. c tuating 

rbl Jg . -tally directed «, 3 - »1. 

■u. _ niirae d by means or xne 
conductor pxpe o ±n connecti on with 

equipment accordxng to the 

setting. 

e5 iand 3 of the drawings on the one 
When studying fxgures 1 and 3 ^ 
hand and figures 2 and 4 on the ot 
• appea r without saying how he 1- ^ „, 

circul ation eguxpment coupl ^ 
of e-q. a casing 29, esxdU ' L Mrt „ 

rareonneetion betaeen " . Mot. ^ 

particularly, tba circulat », , egur ^ . „ X ^ 
position shovn in figures 1 and 3 do .„„ardly 

of the Pip. ». ouri ng .hicb opera to . «^ ^ 
conically tapering garde bead 27 «. on eguipment t 

centralizes the tool he.a 19 of the err 

no ->q » The upper eage 
Nation to the pxpe 29 29 . P ■ through the 

pipe's 29 coupling piece 29 may .o 

. - ^ 19-" of the guide jacket 19 , is . 
inspection wxndow 19 



WO 93/07358 



PCT/NO92/00157 



" ■ 11 

order to secure that the position of the packing element 22 
in relation to the pipe end 29" is brought, to occupy the 
desired level. 

As soon as the tool head 19. of the circulation equipment is 
centralized and height-positioned in relation to the 
coupling piece end 29" of the pipe 29 as explained above, 
representing a non-shown intermediate position between 
figure 3 and figure 4, i.e. a position wherein the tool head 
19 occupies the position shown in figure 4 with regard to 
the coupling piece 29', 29" of the pipe, but wherein the 
packing element 22 occupies an inactive, non-actuated, 
position according to figure 3. 

Therefore, reference is made to figure 3, imagining that the 
coupling piece of the pipe 29 - as shown in figure 4 - 
has entered the annulus 32 between guide jacket 19', 19" and 
cylinder ring 21. 

In the embodiment shown, the packing element 22 has the form 
of a freely suspended ring having a lower end surface 22 1 
sloping complemen tarily to the slope of the upwardly 
conically tapering packing-actuating port ion/surf ace 26" of 
the axially displaceable packing-actuating sleeve 26, 
against which the "free" end surface 22' of the packing 
element 22 rests supportingly in an inactive position of 
readiness, ready to be activated by means of the actuating 
portion 26", figure 3. In this position, the mantle surface 
of the packing element 22 is withdrawn radially internally 
of the largest radial extent of the guide head jacket 28 
and will, thus, not interfere. with the coupling piece 29 1 of 
the. pipe 29 upon the insertion of the tool head 19 therein. 

With the packing-actuating sleeve 26-26' " in the lower 
position of readiness shown in figure 3, hydraulic oil is 
supplied. through the pressure oil channels 23,2s 1 in guide 
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• „ oi entering said (lower) 
• vat 19' 19" and cylinder ring 21, entering 
3 acket 19 ,19 the preS sure within said 

second annulus 25, relieviny 
(upper) first annulus 24. 

the packing-actuating sleeve 26-26' .V to be 
This causes the * ack ^ dly conic ally tapering 

displaced upwardly, in that ™* J the packing 

actuating portion 26" through coop ^ 
event's 22 inclined end surf ace over 

£ n^rkina element 22 raaxcixxy 
end portion of the pacing t ^ 

tne entire circumference rest g^ iing piecg ^ ^ 

-inner mantle surface ^ ^ ^^^ between the 
4, whereafter the ^ s;Lna/cond uctor pipe has been 

circulation equipment and the casing/ 

established- 

WbenoneP^^ 

circulation egu^ment i pul led P ^ ^ ^ ^ 

casing, the pressure wxth.n th ^ ^ pressure is 

off . The pressure relie take S P ^ ^ ^ ^ 

bl ed off via a channel 33 in the g _ 
the cylinder ring 21 and a channel 33 
actuating sleeve 26-26'" • 

, th. reference numerals 34-36 denote an 
in figure 1. the roa nometer and a stop 

adjustable pressure relief valve, a 
valve, respectively. 

Ceing aenotea 37 and tt y ^ glven 

appearing bast £ro» figure 3, "» from the 

Q^id numerals being aeieuu 
reference numerals, said num _ ^ ^ 

other figures, partly due to sn-all scale, p 

uncomplete representation in figure 4. 

„ fimire 3 for the description 

Reference is now being made to figure 
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of the non-return valve 37, which is kept in place within, 
the lower bore portion of the end sleeve 18 by means of a 
locking ring 38. Upon removal, of the locking ring. 38, the 
entire valve 37 may be removed. 

The valve housing has been, denoted 39 and has a central, 
axially through-going opening. The valve housing consists of 
two opposite oriented valve cones 40,40' screwed together by 
means of a screw 41. Between the valve cones 40,40* , an 
annular packing 42 is clamped. The valve spindle 43 is 
guided in a sleeve 44, and between the valve body 40, 40 1 and 
a flange on the guide sleeve 44, a pressure spring in the 
form of an ordinary screw spring 45 has been tensioned. Said 
guide sleeve flange is formed with axially through-going. . 
apertures 46. A locking ring 47 locks the guide sleeve 44 to 
the valve housing 39. Guide means for the upper valve cone 
40 of the valve body 40,40', at the upper end of the valve 
housing 39, have been denoted 48. 

The task of the non-return valve 37 is to close the liquid 
flow through the circulation equipment when it has been 
detached from the casing/conductor pipe and to prevent airy 
liquid from penetrating into the circulation equipment and 
further into the top drive. 

The tool. head 1? of the circulation equipment can be 
exchanged by loosening the locking screw 17 and thereafter 
neutralize the screwing between the end sleeve 18 and the 
intermediate piece 16. 

Through the ports 14 (only one is visible in figure 1, yet 
several ports are imagined distributed in the 
circumferential direction) a purge medium may be conducted 
into the annulus 49 defined by the inner, and intermediate 
pipes 2' ,3 of the hydraulic double-acting telescopic 
cylinder 2, 2', 3, in order to keep the. mantle surfaces clean . 
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so that - unh.^ered displacement possibility of *he pipe 3 
Z relation to the eoncen.rieal stationery pipes 2.2 
secured. 

comprises a number or in preceding 
wh ich substantially should have appeared from tin P 

• „- ^ the construction, of the equipment. Some or 
description of the constr following in 

these functions are repeated briefly operat ion 
connection with a statement concerning the mode 
of the circulation equipment as a whole: 

» - -zz srr:r,::.r„Trr. rzr. 

, • 9 r 3 is first released az ? , ±v * 

cylinder 2.2 , 3 x. extended through a downward 

telescopic cylinder * * 
displacement of the pipe 3. 

• ?Q« of the pipe 29 xn a shock- 

into the coupling piece 29 of tne p e 

abs „ rting « th. ------ „ » 

™ d Ti!, Piece 2 " The upper edge »■ of the pipe 
pl pe couple, P.« 25 tMough 

coupling piece 29 »ay ^ 
nindow 20 of the guide jacket la. .15 

height location between the pipe end edge » - 
gui de Jacket X.M.- has Pee, . achieved « e df.uilc ^ 
deuhie-acti.g texeecopic ?y u . .2 ^ ^ 

the locking pistons 8,9.9 . aisplaoeable 

the circumferential lacking grooves 11 of the 
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pipe 3 of the telescopic cylinder. 

Thereby, the tool head 19 ofthe circulation equipment will 
take the position shown in figures 2 and 4 in relation to 
the coupling piece 29' of the casing 29, whilst the packing 
element 22 and the packing-actuating sleeve 26-26 - for 
the sake of the continued statement - is presupposed to take 
the position shown in figures 1 and 3. i.e. with the packing 
element 22 in. non-expanded condition and the packing- 
actuating sleeve 26-26 ,,, in non-activated position. 

Now, the packing-actuating sleeve 26-26 ,,, is activated, i. 
" e! displaced upwardly, the packing-retaining cylinder ring 
21 remaining stationary, whereby the upwardly conically . 
tapering actuating portion 26" of the packing-actuating 
sleeve - while resting cooperatively against the opposing 
end surface 22' of the packing element 22 - urges the 
packing element 22 radially outwards over the entire 
circumference, so that it at a circumferential portion rests 
itself sealingly ( fluid- tight ) against the inner mantle 
surface of the' pipe coupling piece. 

Preferably, the packing element 22 is made from a material 
having elastic resilent properties. The nature of the 
material should, in most operations be such that a withdrawal 
towards the outgoing position, figure 1 and 3, is secured. as 
soon as the radially outwardly directed pressure from the 
surface 26" of the actuating sleeve 26 ceases. In principle, 
nothing prohibits the use of easily replaceable packing 
elements 22.; the retainment within the circumferential 
groove 21 ■"of the cylinder ring 21 not having to be. . 
permanent. On the contrary, often a loose, 

frictiondetermined engagement between the walls defining the 
• circumferential groove 21 1 and the attachment portion 22' of 
the. packing element 22 would be preferred. 
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■^t: trr * .... -> 

established, ana *u 

di esel oil or water .ay be started. 

, ,„, o£eg mu d through pipe 29 and bore hole 
When circulation, of e.g. m is relieved, 

is interrupted, the ^^£"7^* 
whereafter the packing element 22 is 
t it outgoing position, figures 1 and 3. 

4. relieved, the spring-loaded 

bore 15 of the equipment. 

casing/conductor pipe 25 in ^ back tQ 

the hydraulic telescopic ^J^ 2 ^ 

the position of readiness shown in figure^ 

particularly after neutralizing th losing ^ ^ ^ 

^.rsrE ::r P :ir t o - contracted or 

of the telescopic cylinder 2,2.,. 
As .fined previously • ^ 

m eans of fresh water, diese oil or be - ^ ^ 

( one is visible in figure 1) can be br g ^ ?urge 

ports of a manifold (not shown) which is 



hose upon cleaning. 
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Claims.. 

1. A circulation equipment for the purging of predrilled oil 
or gas wells upon setting of casings and conductor pipes , 
said circulation equipment preferably being designed to be 
suspended from the top drive of a derrick, substantially 
axially aligned with the underlying casing or conductor pipe 
(29) to be set, characterized in that the 
circulation equipment comprises an elongated, substantially 
tubular body having a through-going axial bore ( 15 ) extending 
from one axial end* thereof to the other, said tubular body 
at the lower end thereof carrying a tool head (19) adapted 
for sealing interconnection with the coupling piece (29') of 
said casing/conductor pipe (29), wherein the tool head (19) 
exhibits a downwardly open annulus (32) for the 
accommodation of said pipe coupling piece (29 1 ) and, in the 
area of said annulus (32), a radially expandable packing; 
element (22) which, in expanded condition, is shaped and 
adapted to rests itself sealingly against the inner surface 
of. said pipe coupling piece (29'), along the entire 
circumference thereof. 

2. A circulation equipment according to claim 1, 
characterized in that said downwardly open 
annulus "(32) is defined between a sleeve-shaped or tubular 
body (21) and a guide jacket (19\19 M ) surrrounding the 
latter, said sleeve-shaped or tubular body (21) retaining 
the radially expandable packing element (22), in that a 
axially displaceable packing-actuating sleeve (26) which is 
arranged radially inwardly of the sleeve-shaped or tubular 
body (21), is formed with an actuating surface (26") for 
radial expansion of the packing element (22) upon the axial 
displacement of the actuating sleeve (26). 

3. A circulation equipment according to claim 2, 
characterized in that the packing element 
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- '» rina having an upper" attachment 
{22) has the form or a ring h. 9 . attachmen t 
portion (22.') in the posxtxo of open 
portion (22M being accommpdated ^ sleeve _ shaP ec 
ci^erent-i — 
or tubular body (21), 
substantially freely suspended. 

4 . a circulation eguipment ^^^^ 
c h a r a c t e * * * • displaceable packing- 

port ion/ surf ace (26 ^ conically tapering . 

actuating sleeve < 26 ) exten ^ P ded lowe r edge 

• and that said substantxally freely P chaIDfered 
of the packing element 
portion (22 > <* * * complementar ily to the packxng- 
C inclined surface 22J c p ^ ^ surrace 

actuating surface (26 . suppo rtingly 
(22 .) of the packing element (22) Y ^ ^ 

against the packing-actuatxng surface (2 ) 
aLenfs (22) non-e^an- condxtxon as^ ^ ^ 
expanded condxtxon, so that (M)f 

3. A circulation equipment according to ~ « -re of^ 
precedin g claims e h^r a c ^ ^ ^ & 

packing element (22) "ia resi iient properties, 

nature, preferably ^^^.^.wiU -d to 

that that packing element (22) a « t0 as soon as the 

return to non-expanded posxtxon °* ^ (26) has 

activating force from the packxng-actuatx 

been brought to cease- 

e. A cirouXetio. ^ « « - * «« ueen 

= " 'Jeo^poreteO into the tool i**o 

,„ inner end sleeve (181 P ^ „ ring 

tl „ of the ciroolattoo ~« -V^, o£ the ena 
which is arranged radxaxxy u 



body (21), 
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sleeve ( 18 ) , an annulus (24,25). has been defined, wherein 
the packing-actuating sleeve (26) has been arranged with 
limited axial displaceability , and that within said sleeve 
or ring body (21) and said guide jacket (19), channels- (23, 
23') have been formed for the supply/ removal of pressure 
fluid to/from said annulus (24,25) above and below the 
packing-actuating sleeve (26), respectively. 

7. A circulation equipment according to any one of the 
claims 2-6, characterized in that said 
guide jacket (19\19 n ) is formed with a radially through- 
going opening (20) constituting a window, through which it 
visually may be observed where the upper end edge (29") of 
the coupling piece (29') of the casing/conductor pipe (29) 
is situated in relation to the. level of the tool. head (19). 

8. A circulation equipment according to any one of the 
preceding claims, characterized in that 
into the elongated, substantialy tubular body of the 
equipment is incorporated a double-acting pressure fluid 
operated telescopic cylinder (2,2\3) which is lockable in 
at least two extreme positions, said telescopic cylinder (2, 
2*, 3} is situated between ah upper connector (1) and the 

..lower tool head (19) of the equipment, possibly through the 
intermediary of sleeve-shaped/ tubular components (16,18). 

9. " A circulation equipment according to claim 8, 
characterized in that the connector (1) of 
the eguipment is constituted by a short sleeve ring-shaped 
connector (1) screwed to the upper end of the telescopic 
cylinder (2,2 ! , 3) . 

10. A circulation eguipment according to claim 6, 

qh. aracterized in that within the end sleeve 
(18) of the equipment is mounted a non-return valve (37) 
adapted to prevent leakage of circulation/purge medium 
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from the circ^ion up,, -Uevea pressure. 
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